Redox control of cell fate by MAP kinase: physiological roles of ASK1-MAP kinase pathway in stress signaling.
The intracellular redox state is a key determinant of cell fate, such as cell survival, proliferation, differentiation, and apoptosis. Redox imbalance is closely linked to a variety of human diseases, so that the intracellular redox condition should be tightly regulated. The redox state of the cell is a consequence of the precise balance between the levels of oxidizing and reducing equivalents, such as reactive oxygen species (ROS) and endogenous antioxidants. ROS are not only toxicants to the cell, but also second messengers in intracellular signal transduction, and control the action of several signaling pathways, including mitogen-activated protein (MAP) kinases. Apoptosis signal-regulating kinase 1 (ASK1) is a MAP kinase kinase kinase of the c-Jun N-terminal kinase (JNK) and p38 MAP kinase pathways, which is preferentially activated in response to various types of stress such as oxidative stress and plays pivotal roles in a wide variety of cellular responses. Recent studies have revealed that ASK1 is also required for innate immune response through ROS production. In this review, we focus on redox control of cell function by MAP kinase signaling, and provide the advanced mechanism of redox-regulated ASK1 activation and physiological roles of the ASK1-MAP kinase pathway in stress signaling.